Abstract. "Fast Method for Computing the Number of Primes Less Than a Given Limit" describes three processes used during the course of calculation. In the first part of the paper the author proves :
4>(x,a) =4> (x,D -<t> (-,l) -</>(-, 2)-4>(-,a-l \P2 / \PS ) \Pa where <f>(x, a) represents the number of numbers less than or equal to x and not divisible by the first "a" primes. This identity is used to evaluate the formula r(x) = 4>{x, a) + a -1, a+l> tt(\/x) where resulting terms of the form (p(x, a) are broken down still further by the previously described method, or numerically evaluated using one or both of two other identities, the choice being dependent on x and a .
Following the paper is a table of calculations made using this process which gives the values of ir(x) for x at intervals of 10 million up to 1000 million, along with the Riemann and the Chebyshev approximations for t(x) and the amount they deviate from the true count.
Definitions and Notations.
■k(x) : the number of primes less than or equal to x. pa: the ath prime, (pi = 2).
ma: P1P2 ■ ■ ■ Pa .
[x]: greatest integer ^x. c: any integer. c\ x: c divides x. c \ x : c does not divide x. S(x, a):
set of all numbers ^x and prime to ma . <p(x, a) : number of members of S(x, a). 4>( -x, a) : equivalent to -<f>(x, a).
Ps(x, a) : number of products of s primes belonging to S(x, a), Po(x, a) = 1. Ps(-x,a): equivalent to -Ps(x, a).
Pi(x, a) : by definition is ir(x) -a.
LegendreSum:
2. Formula Development. Let: By substituting Tk(x, a) for a; and ¿ for a in (1) we get:
where fc' = 2i_1/3,'_i + 2,'"2lsL2 + • • • + 2°/3o' and 0 ^ k'. When 21' | fc, we can substitute (5) and (6) into (7) giving:
By substituting TM(x, a) for x and i for a in (2) we get 
Using (1) to find T0{TM(x, a), i] and (8) in general, we get
We can now calculate <j>(x, a) by (13) setting <¡>(x, a) equal to 4>{T0(x, a), a] where 2° ¡ 0. In (13) TM(x, a) is computed by (1) while the remaining terms are computed by reapplication of (13) where x = cma + r, \r\ ^ \ma , and a > 1. Hence c</>(ra0, a) can be calculated using a table of the values for <j>(ma , a) and <j>(r, a) by (14) or (13).
Fast Method for Computing ic(x)
. From the above development we can formulate the following procedure for computing ir(x). Use the formula: (16) ir(x) = 4>(x, a) + a -1 where pl+i ^ x ^ pa2. Place a limit on V in ( 14) such that <j>(x,a) is not computable by (14) when pa+i ^ x. Now place a limit on a in ( 15) such that <t>(r,a) will always be computable by (14) with its restriction V i£ 4. This means the value of a in (15) must meet the requirement 1 < a ^ 6. With a limited table of primes, the larger the better, we are prepared to compute ir(x). Compute 4>(x, a) in (16) by (13) where the resulting term T0(x, a) is computed by (1). The rest of the resulting terms from (13) considered as expressions of the form 4>(x, a) are computed by (1) if a = 1, by (15), 0(r, o) being computed by (14), if 1 < a ;£ 6, and by (14) or the reapplication of (13) if a > 6. In the latter case 4>(x, a) is computed by (14) unless V > 4 or ir(x) is too large to be found in the table of primes when 2 ^ V ^ 4. The resulting terms from a reapplication of (13) are calculated using the process used in calculating the resulting terms of the calculation of <¡>(x, a) in (16). We now introduce a system of order as an aid to our method of calculating ir(x). At any point in our calculations we will have a number of terms calculated. Introducing y as the sum of these calculated terms, here is the system of order in flow chart form.
The length of time necessary for the calculation of w(x) on the 709 using the author's program was: t ~ 60z1OEl0 5Msec.
In the following table the "Li" function is Chebyshev's approximation for t(x) and the "R" function is the Riemann approximation R(x) = £ n-ln(n)Li(xlln). 
